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(57) The present invention provides a system for 
identifying an individual provided with a portable com- 
munication device. In a system for identifying an individ- 
ual using a portable communication device with a dis- 
play, the display is a sensor-incorporated display, the 
sensor-incorporated display reads the biological infor- 
mation of a user, and, based on the read information, 
identifies an individual. 
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Description 

BACKGROUND OF THE INVENTION 
[Field of the invention] 

[0001] This invention relates to a system for identify- 
ing an individual or a method for identifying the same, 
in particular, a system or a method for identifying an in- 
dividual by means of a display, which is provided with a 
sensor. 

[Description of the related art] 

[0002] In recent years, the communication technology 
through the Internet by means of portable communica- 
tion device, such as a portable telephone or a portable 
information terminal, are developing rapidly. The con- 
ventional Internet assures communication through a tel- 
ephone line to which a personal computer installed in 
an office or a house is connected. However, recently, 
the i-mode that permits of utilization of the Internet easily 
through a portable telephone became popular and var- 
ious exchanges of information became simple to carry 
out. 

[0003] What is going to be described in this specifica- 
tion relates to a system for identifying an individual by 
means of the Internet and a portable communication de- 
vice. 

[0004] Fig. 16 shows an example of conventional 
portable telephone apparatus. A conventional tele- 
phone apparatus shown in Fig. 16 is comprised of a 
main body 2601 , a voice output part 2602, a voice input 
part 2603, a display 2604, operation switch 2605, an an- 
tenna 2606, etc. In case of an ordinary telephone call, 
the phone number of the opposite end, the state of re- 
ception of radio wave, etc. are shown on the liquid crys- 
tal display. And, in the case where the Internet is utilized, 
the necessary information concerning the opposite end 
are to be displayed. 

[0005] When receiving or giving money on the Inter- 
net by means of a conventional portable telephone as 
shown in Fig. 16, identification on the person was nec- 
essary. In this case, the confirmation has been executed 
by entering the personal identification number, which 
had been registered beforehand on the opposite end, 
and by exchanging data with the opposite end. 
[0006] Fig. 1 7 shows the conventional identification 
flow of an individual. At first, the user makes a connec- 
tion through the Internet with the opposite end, then en- 
ters the numerical value for identification (PIN) underthe 
condition specified by the opposite end. The opposite 
end which has received the numerical value checks it 
with the numerical value registered beforehand and 
confirms whether or not they coincide. If they coincide 
here, the user is confirmed and becomes capable to ob- 
tain the desired reception. 

[0007] As explained above, the following problems 



exist in the conventional identifying system using a port- 
able telephone: 

1. Confirmation of individual is difficult. In the case 
5 where the personal identification number is leaked 

to another person, there is a possibility of an abuse. 

2. Confirmation of an individual is executed for each 
communication with the opposite end, so that the 
communication cost increases and a reconfirmation 

w becomes necessary if the phone call is cut during 
the conversation. 

3. Many keyboard operations. 

SUMMARY OF THE INVENTION 

15 

[0008] The present invention provides a system for 
identifying an individual, comprising: a means for read- 
ing the biological information of a user by means of a 
sensor-incorporated display; a means for checking the 

20 read biological information with the reference biological 
information; and a means for transmitting information to 
the destination of communication that the checking has 
matched in the case where they have matched. 
[0009] The present invention provides a system for 

25 identifying an individual, comprising: a means for read- 
ing the biological information of a user by means of a 
sensor-incorporated display; a means for checking the 
read biological information with the reference biological 
information; a means for transmitting information to the 

30 destination of communication that the checking has 
matched in the case where they have matched; and a 
means for notifying said user, after said destination of 
communication receives information that said checking 
has matched, that the communication between said us- 

35 er and said destination of communication has been au- 
thorized. — 

[0010] The present invention provides a system for 
identifying an individual, which is provided with a porta- 
ble communication device having a sensor-incorporat- 

40 ed display, comprising: a means for reading the biolog- 
ical information of a user by means of said sensor-in- 
corporated display; a means for checking the read bio- 
logical information with the reference biological informa- 
tion stored in said portable communication device; and 

45 a means for transmitting information to the destination 
of communication that the checking has matched in the 
case where they have matched. 
[0011] The present invention provides a system for 
identifying an individual, which is provided with a porta- 

50 ble communication device having a sensor-incorporat- 
ed display, comprising: a means for reading the biolog- 
ical information of a user by means of a sensor-incorpo- 
rated display; a means for checking the read biological 
information with the reference biological information 

55 stored in said sensor-incorporated display; a means for 
transmitting information to the destination of communi- 
cation that they have matched in the case where said 
checking has matched; and a means for transmitting in- 
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formation to said portable communication device, after 
the destination of communication receives information 
that said checking has matched, that the communication 
between said user and said destination of communica- 
tion has been authorized, 

[0012] The present invention provides a method for 
identifying an individual, comprising: a means for read- 
ing the biological information of a user by means of a 
sensor-incorporated display; a means for checking the 
read biological information with the reference biological 
information; and a means for transmitting information to 
the destination of communication that they have 
matched in the case where said checking has matched. 
[0013] The present invention provides a method for 
identifying an individual, comprising: a means for read- 
ing the biological information of a user by means of a 
sensor-incorporated display; a means for checking the 
read biological information with the reference biological 
information; a means for transmitting information to the 
destination of communication that they have matched 
in the case where said checking has matched; and a 
means for notifying said user, after said destination of 
communication receives information that said checking 
has matched, that the communication between said us- 
er and said destination of communication has been au- 
thorized. 

[0014] The present invention provides a method for 
identifying an individual, which is provided with a porta- 
ble communication device having a sensor-incorporat- 
ed display, comprising: a means for reading the biolog- 
ical information of a user by means of said sensor-in- 
corporated display; a means for checking the read bio- 
logical information with the reference biological informa- 
tion stored in said portable communication device; and 
a means for transmitting information to the destination 
of communication that they have matched in the case 
where said checking has matched, 
[0015] The present invention provides a method for 
identifying an individual, which is provided with a porta- 
ble communication device having a sensor-incorporat- 
ed display, comprising: a means for reading the biolog- 
ical information of a user by means of said sensor-in- 
corporated display; a means for checking the read bio- 
logical information with the reference biological informa- 
tion stored in said portable communication device; a 
means for transmitting information to the destination of 
communication that they have matched in the case 
where said checking has matched; and a means for 
transmitting information to the portable communication 
device, after the destination of communication receives 
information that said checking has matched, that the 
communication between said user and said destination 
of communication has been authorized. 
[0016] The portable communication device of this in- 
vention is possible to identify an individual by means of 
the functions of the sensor incorporated in the device 
and has a possibility to have a high reliability and sim- 
plicity, compared with the conventional identification 
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works consisting of entering a numerical value (personal 
identification number). 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0017] 

Fig. 1 is an identification flow of the system for iden- 
tifying an individual of this invention. 
Fig, 2 is an external view of the portable communi- 
cation device of this invention. 
Fig. 3 is a drawing showing how to use the portable 
communication device of this invention. 
Fig. 4 is a drawing showing how to use the portable 
communication device of this invention. 
Fig. 5 is a block diagram showing the structure of 
the sensor-incorporated display. 
Fig, 6 is a block diagram showing the structure of 
the sensor-incorporated display. 
Fig. 7 is a circuit diagram of the sensor portion. 
Fig. 8 is a circuit diagram of the pixel. 
Fig. 9 is a circuit diagram of the sensor portion. 
Fig. 10 is a block diagram showing the structure of 
the sensor-incorporated display. 
Figs. 1 1 A to 1 1 D are drawings showing the fabrica- 
tion process of the sensor-incorporated display. 
Figs. 1 2A to 1 2C are drawings showing the fabrica- 
tion process of the sensor- incorporated display. 
Figs. 1 3A to 13C are drawings showing the fabrica- 
tion process of the sensor-incorporated display. 
Figs. 14A and 14B are an external view and a sec- 
tional view of the sensor-incorporated display, re- 
spectively. 

Figs. 15A and 15B are an external view and a sec- 
tional view of the sensor-incorporated display, re- 
spectively. 

Fig. 16 is a drawing of a conventional portable tel- 
ephone. 

Fig. 17 is a flow of conventional identification of an 
individual. 

Fig. 1 8 is a drawing showing the position of the palm 
pattern to be read. 
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[0018] In this invention, as an embodiment to resolve 
the problems described above, a biological information 
that a user has (a specific physical information that the 
so person has naturally such as finger prints or palm pat- 
tern), instead of personal identification number, is uti- 
lized for identification of an individual. And by doing the 
identification process not on the opposite end, but by 
the portable communication device itself, the simplicity 
5 $ as a system is increased. 

[0019] Fig. 1 shows the identification flow of the sys- 
tem of identifying an individual of this invention. At first, 
collection of biological information is instructed by 
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means of a keyboard. If programmed beforehand, it is 
easy to make it possible to start the collection of biolog- 
ical information by pushing only on one key. Further- 
more, it is also possible to set up to start automatically 
the collection of biological information when the portable 
communication device is switched on. 
[0020] The obtained biological information is com- 
pared with the person's reference biological information, 
which is stored in the non-volatile memory of the porta- 
ble communication device. If it is then judged that the 
read biological information coincides with the reference 
biological information, the user is judged as the legiti- 
mate owner of the portable communication device. The 
transmission to the opposite end is carried out after fin- 
ishing the judgement. At this time, the identification 
process has already been finished, there is no need to 
effectuate again the identification process on the oppo- 
site end, and the opposite end needs only to receive in- 
formation from the portable communication device that 
the identification has been finished. 
[0021] What differentiates the portable communica- 
tion device, which is used in the system for identifying 
an individual of the embodiment of the present inven- 
tion, from conventional ones is that the display of the 
system for identifying in the embodiment of the present 
invention has a built-in sensor, while the display of con- 
ventional portable telephones is dedicated to displaying. 
The sensor used here is an area sensor which is utilized 
to read the biological information of a user. Biological 
information means physically inherent information that 
the user has naturally, such as a fingerprint or a palm 
pattern (the lines on the palm). 
[0022] Then, description is given of the portable com- 
munication device of this invention. Fig. 2 shows a port- 
able communication of this invention with a display pan- 
el 2701 and an operation panel 2702. The display panel 
2701 and the operation panel 2702 are connected at the 
connecting part 2703. And at the connecting part 2703, 
the angle q between the surface on which is installed 
the sensor-incorporated display 2704 (display with a 
built-in sensor) of display panel 2701 and the surface 
on which is installed the operating keys 2706 of opera- 
tion panel 2702 is able to be changed to be any degrees. 
[0023] The display panel 2701 has a sensor-incorpo- 
rated display 2704. Furthermore, the portable commu- 
nication device shown in Fig. 2 has a function of a tele- 
phone, the display panel 2701 has a voice output part 
2705, and the voice is output from the voice output part 

2705, For the sensor-incorporated display 2704, an EL 
display is used. 

[0024] The operation panel 2702 has operating keys 

2706, a power supply switch 2707 and a voice input part 
2708! Furthermore, although in Fig. 2 the operating keys 

2706 and the power supply switch 2707 are provided 
separately, a structure in which the power supply switch 

2707 is included in the operating keys 2706 may be em- 
ployed. Voice is input at the voice input part 2708. 
[0025] Furthermore, although in Fig. 2 the display 



panel 2701 has a voice output part 2705 and the oper- 
ation panel 2702 has a voice input part 2708, this em- 
bodiment is not limited to this structure. It is also possible 
that the display panel 2701 has a voice input part 2708 
5 and the operation panel has a voice output part 2705. 
Furthermore, it is also possible that both the voice output 
part 2705 and the voice input part 2708 are installed on 
the display panel 2701 or that both are installed on the 
operation panel 2702. 
10 [0026] With reference to Fig. 3 and Fig. 4, how to use 
the portable communication device shown in Fig. 2 will 
be described. In case where the identification is execut- 
ed by this device, it is used by posing the palm on the 
portable communication device to cover it. The identifi- 
es cation is executed by key operation on the keyboard, 
while the sensor-incorporated display reads the palm of 
a user and does the identification process. Here, as the 
palm covers the portable device, the light used for sens- 
ing should be obtained from the interior of the display. 
20 |n consequence, a spontaneous light emitting display is 
preferred such as an organic EL display. As shown in 
Fig. 18, the sensor reads the palm pattern (the lines on 
the palm). 

[0027] Although, while Fig. 3 shows an example of op- 
25 eration of the operating keys 2706 with the index finger, 
it is also possible to operate the operating keys 2706 
with the thumb as shown in Fig. 4. Furthermore, the op- 
erating keys 2706 can be installed on the side surface 
of operation panel 2702. The operation can be executed 
30 either with the index finger or the thumb of one hand (the 
dominant hand). 

[0028] The embodiments of this invention shall be de- 
scribed below. 

35 [Embodiment 1] 

[0029] In the following, the arrangement and action of 
the examples of portable communication device having 
a sensor-incorporated display used in this invention 
40 shall be described. 

[0030] Fig. 5 is a block diagram of the portable com- 
munication device of this embodiment. This portable 
communication device is identical with conventional 
ones in having an antenna 601 , a transmission and re- 
45 ception circuit 602, a signal processing circuit 603 to 
compress, expand and encode signals, a microcomput- 
er 604 for control, a flash memory 605, a keyboard 606, 
a voice input circuit 607, voice output circuit 608, a mi- 
crophone 609, a speaker 610 and, in addition, this de- 
so vice further has a sensor-incorporated display 611, a 
checking circuit part 612, etc. 
[0031] When doing a check, the analog image infor- 
mation obtained by the sensor in the display is convert- 
ed to digital signals by means of the A/D converter 613. 
55 The converted signals are sent to DSP (digital signal 
processor) 614 and signal processing is carried out. In 
the signal processing, to make the distinguishing of the 
lines on the palm easier, the portions of the image at 
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which the shade change can be made conspicuous by 
using a differential filter or the like. The data of the lines 
on the palm thus obtained are digitized inside DSP 614 
and sent to the comparison circuit 615. At the compari- 
son circuit 615, the reference data stored in flash mem- 5 
ory 605 are also called and the two data are checked by 
comparison. 

[0032] As methods for distinguishing the biological in- 
formation, there is a method of checking the character- 
istics which compares and checks the characteristics re- 10 
spectively and a method of image matching which com- 
pares directly two data. Either of these methods can be 
used without problem. Furthermore, in stead of only one 
datum, several identification data, for example, by 
changing a tittle the direction of the hand, can be pro- is 
vided to make the identification more precise. 
[0033] If the matching is observed here, the micro- 
computer 604 for control outputs an identification signal 
which is transmitted via signal processing part 603, 
transmission and reception circuit 602, and antenna 20 
601 , and then delivered through the Internet, etc. 

[Embodiment 2] 

[0034] Fig. 6 is a block diagram showing the structure 25 
of sensor-incorporated display used in this invention. 
120 is a source signal line drive circuit and 122 is a gate 
signal line drive circuit, both control the driving of the 
TFT 104 for switching and the TFT 105 for driving EL 
And 121 is a source signal line drive circuit for sensor 30 
and 1 23 is a gate signal line drive circuit for sensor, both 
control the driving of the TFT 1 1 0 for reset, the TFT 1 1 1 
for buffer and TFT 1 1 2 for selection. Furthermore, in this 
description, the source signal line drive circuit 120, gate 
signal line drive circuit 122, source signal line drive cir- 35 
cuit 121 for sensor, and gate signal line drive circuit 123 
for sensor are called driving parts. 
[0035] The source signal line drive circuit 120 has a 
shift register 120a, a latch (A) 120b and a latch (B) 120c. 
At the source signal line drive circuit 1 20, the clock sig- 40 
nal (CLK) and the start pulse (SP) are entered to the 
shift register 120a. The shift register 120a generates 
timing signals in turn according to these clock signals 
(CLK) and start signals (SP) to provide in order the 
downstream circuits with timing signals. & 
[0036] Furthermore, it is possible to provide the down- 
stream circuits with buffer amplified timing signals in or- 
der after having amplified the timing signal from the shift 
register 120a by a buffer (not shown) for example. Be- 
cause on the wires where the timing signals are provid- so 
ed there are many circuits or elements connected, its 
load capacitance (parasitic capacitance) is large. The 
buffer is installed in order to avoid a "slow down" of rise 
up or rise down of the timing signals due to this large 
load capacitance. 55 
[0037] In Fig. 7 the circuit diagram of the sensor por- 
tion 101 is shown. The sensor portion 101 is provided 
with source signal lines S1 to Sx, power supply lines V1 



to Vx, gate signal lines G1 to Gy, gate signal lines RG1 
to RGy for reset, gate signal lines SG1 toSGyforsensor, 
output wires SS1 to SSx for sensor and power supply 
line VB for sensor. 

[0038] The sensor portion 101 has a plurality of pixels 
1 02. The pixel 1 02 has either one of source signal lines 
S 1 to Sx, any one of power supply lines V1 to Vx, either 
one of gate signal lines G1 to Gy, either one of gate sig- 
nal lines RG1 to RGy for reset, either one of gate signal 
lines SG1 to SGy for sensor, either one of sensor output 
wires SS1 to SSx and power supply line VB for sensor. 
[0039] Each of the sensor output wires SS1 to SSx is 
connected respectively to the constant current sources 
103_1 to 103_x. 

[0040] Fig. 8 shows the detail structure of pixel 102. 
The area surrounded by the dotted line shows a pixel 
1 02. Furthermore, the source signal line S means either 
one of source signal lines S1 to Sx. And the powersup- 
ply line V means either one of power supply lines V1 to 
Vx. And the gate signal line G means either one of gate 
signal lines G 1 to Gy. And the gate signal line RG for 
reset means either one of gate signal lines RG1 to RGy 
for reset. And the gate signal line SG for sensor means 
either one of gate signal lines SG1 to SGy for sensor. 
Then the sensor output wire SS means either one of 
sensor output wires SS1 to SSx. 
[0041 ] The pixel 1 02 has a TFT 1 04 for switching, a 
TFT 1 05 for driving EL and an EL element 1 06. Further 
in Fig. 8, while the pixel 1 02 is provided with a condenser 
107, the condenser 107 is not always necessary. 
[0042] An EL element 1 06 is composed of an anode, 
a cathode and an EL layer provided between the anode 
and the cathode. When the anode is connected with the 
source region or the drain region of the TFT 1 05 for driv- 
ing EL, the anode is the pixel electrode and the cathode 
is the opposite electrode. On the contrary, if the cathode 
is connected with the source region or the drain region 
of the TFT 1 05 for driving EL, the anode will be the op- 
posite electrode and the cathode will be the pixel elec- 
trode. 

[0043] The gate electrode of theTFT 1 04f or switching 
is connected with the gate signal line G. And of the 
source region and the drain region of the TFT 104 for 
switching, one is connected with the source signal line 
S and the other with the gate electrode of the TFT 1 05 
for driving EL 

[0044] Of the source region and the drain region of 
the TFT for driving EL, one is connected with the power 
supply line V and the other with the EL element 1 06, The 
condenser 1 07 is installed connected with the gate elec- 
trode of the TFT 1 05 for driving EL and the power supply 
line V. 

[0045] Furthermore, the pixel 1 02 has a TFT 1 01 for 
reset, a TFT 1 1 1 for buffer, a TFT 1 1 2 for selection and 
a photodiode 113. 

[0046] The gate electrode of the TFT 110 for reset is 
connected with the gate signal line RG for reset. The 
source region of the TFT 11 0 for reset is connected with 
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the power supply line VB for sensor. The power supply 
line VB for sensor is always maintained to a constant 
potential (the reference potential). Further the drain re- 
gion of the TFT 11 0 for reset is connected with the pho- 
todiode 113 and the gate electrode of the TFT 111 for 
buffer. 

[0047] It is not illustrated, but the photodiode has a 
cathode, an anode, and a photoelectric conversion layer 
provided between the cathode and the anode. The drain 
region of the TFT 110 for reset is connected in practice 
with the anode or cathode of photodiode 113. 
[0048] The drain region of the TFT 111 for buffer is 
connected with the power supply line VB for sensor and 
maintained at a constant reference potential- And the 
source region of the TFT 1 1 1 for buffer is connected with 
the source region or drain region of the TFT 112 for se- 
lection. 

[0049] The gate electrode of the TFT 1 1 2 for selection 
is connected with the gate signal line SG for sensor. And 
of the sou rce region and the drain region of the TFT 1 1 2 
for selection, one is connected as above-mentioned to 
the source region of the TFT 1 1 1 for buffer and the other 
to the sensor output wire SS. The sensor output wire SS 
is connected with the constant current source 1 03 (any 
one of constant current source 103.1 to 103_x) and al- 
ways a constant current flows in it. 
[0050] The timing signals from the shift register 1 20a 
shown in Fig. 6 are supplied to the latch (A) 120b. The 
latch (A) 1 20b has latches at a plurality of stages to proc- 
ess digital signals. The latch (A) 120b writes and holds 
in order the digital signals at the same time as said tim- 
ing signals are entered. 

[0051] Furthermore, when digital signals are taken in- 
to the latch (A) 120b, the digital signals can be subse- 
quently input into the latches at a plurality of stages that 
the latch (A) 120b has. But this invention of application 
is not limited to this composition. The latches at a plu- 
rality of stages that the latch (A) 1 20b has can be sorted 
into several groups and the so-called divided driving can 
be executed by entering digital signals at the same time 
to each of the groups in parallel. Furthermore, the 
number of groups in this case is called the division 
number. For example, when the latches are sorted into 
groups with 4 stages each, it is driven divided by four 
divisions. 

[0052] The time to finish the writing of digital signals 
to the latches of all stages of latch (A) 1 20b is called the 
line period. That is to say, the line period is the time in- 
terval, from the time when the writing of digital signal 
starts at the latch of the most left side stage in the latch 
(A) 120b, to the time when the writing of digital signals 
finishes at the latch of the stage the far right side. In 
practice, the line period can contain the horizontal re- 
trace line period in addition to said line period. 
[0053] When the line period is finished, a Latch Signal 
is supplied to the latch (B) 120c. At this moment, the 
digital signals written and held in the latch (A) 120b are 
transmitted at once to the latch (B) 120c all together, 



and written and held in the latches of all stages of the 
latch (B) 120c. 

[0054] The latch (A) 1 20b which has finished to trans- 
mit digital signals to the latch (B) 120c executes again 

5 the writing of digital signals in order according to the tim- 
ing signals from the shift register 1 20a. 
[0055] During this 1 line period of the second cycle, 
the digital signals, which are written and held in the latch 
(B) 120b, are entered to the source signal lines S1-Sx. 

10 [0056] On the other hand, each of the drive circuits 
122 of the gate signal side has a shift register and a 
buffer (non of these are illustrated). But as the case may 
be, the drive circuits 1 22 of the gate signal side can have 
a level shift in addition to the shift register and buffer. 

is [0057] At the drive circuits 122 on gate signal side, 
gate signals from the shift register (not shown) are sup- 
plied to the buffer (not shown), then to the corresponding 
gate signal line. To each of the gate signal lines G1 to 
Gy, a gate electrode of TFT 1 04 for switching pixels for 

20 1 line is connected and, as all the TFT 104 for switching 
the pixels for 1 line should be on at the same time, a 
buffer which permits a big current flow is used. 
[0058] Furthermore, the number, composition and ac- 
tions of the source signal line drive circuits and of the 

25 gate signal line drive circuits are not limited to the com- 
position of this embodiment. The area sensor used in 
the sensor-incorporated display of the invention is able 
to use well-known source signal line drive circuits and 
gate signal line drive circuits. 

30 [0059] The composition of this embodiment can be 
executed in any combination with the embodiment 1 . 

[Embodiment 3] 

35 [0060] A circuit diagram of the sensor portion with dif- 
ferent composition from tf»e sensor portion of the em- 
bodiment 2 is shown in Fig. 9. The sensor portion 1001 
is provided with the source signal lines S1 to Sx ( power 
supply lines V1 to Vx, gate signal lines G1 to Gy, gate 

40 signal lines RG 1 to RGy for reset, sensor output wires 
SS1 to SSx and power supply line VB for sensor. 
[0061] The sensor portion 1 001 has a plurality of pix- 
els 1 002. The pixel 1 002 has either one of source signal 
lines S1 to Sx, either one of power supply lines V1 to 

45 Vx, either one of gate signal lines G1 to Gy, either one 
of gate signal lines RG1 to RGy for reset, either one of 
sensor output wires SS1 to SSx and the power supply 
line VB for sensor. 

[0062] Each of the sensor output wires SS1 to SSx is 
so connected with the constant current source 1003_1 to 
1003_x respectively. 

[0063] The pixel 1 002 has a TFT 1 004 for switching, 
a TFT 1 005 for driving EL and an EL element 1 006. Fur- 
ther in Fig. 9 the pixel 1 002 is provided with a condenser 
55. 1007, but the condenser 1007 is not always required. 
Furthermore, the pixel 1002 has a TFT 1010 for reset, 
a TFT 1011 for buffer, a TFT 1012 for selection and a 
photodiode 1013. 



w 

# t , 1 [0064] The EL element 1 006 is composed of an an- 
w ode, a cathode, and an EL layer provided between the 

§ anode and the cathode. When the anode is connected 

u with the source region or drain region of the TFT 1 005 

for driving EL, the anode is the pixel electrode and the 
cathode is the opposite electrode. On the contrary, if the 
cathode is connected with the source region or drain re- 
gion of the TFT 1005 for driving EL, the anode will be 
the opposite electrode and the cathode the pixel elec- 
trode. 

[0065] The TFT 1 004 for switching is connected with 
the gate signal lines (G1 to Gy). And of the source region 
and the drain region of the TFT 1 004 for switching, one 
is connected with the source signal line S and the other 
with the gate electrode of the TFT 1 005 for driving EL. 
[0066] Of the source region and the drain region of 
the TFT 1 005 for driving EL, one is connected with the 
power supply lines (V1 to Vx) and the other is connected 
with the EL element 1 006. The condenser 1 007 is con- 
nected with the gate electrode of TFT 1 005 for driving 
EL and with the power supply lines (V1 to Vx). 
[0067] The gate electrode of the TFT 1010 for reset 
is connected with the gate signal lines (RG1 to RGx) for 
reset. The source region of TFT 1010 for reset is con- 
nected with the power supply line VB for sensor. The 
power supply line VB for sensor is always maintained at 
a constant potential (the reference potential). Further 
the drain region of TFT 1 01 0 for reset is connected with 
the photodiode 1013 and with the gate electrode of TFT 
1011 for buffer. 

[0068] Though it is not illustrated in the figure, the 
photodiode 1013 has a cathode, an anode, and a pho- 
toelectric conversion layer provided between the cath- 
ode and the anode. The drain region of TFT 1010 for 
reset is connected in practice with the cathode or anode 
of photodiode 1013. 

[0069] The drain region of TFT 1011 for buffer is con- 
nected with the power supply line VB for sensor and 
maintained always at the constant reference potential. 
And the source region of TFT 1011 for buffer is connect- 
ed with the source region or drain region of TFT 1 012 
for selection. 

[0070] The gate electrode of TFT 1012 for selection 
is connected with the gate signal lines (G1 to Gx), And 
of the source region and the drain region of TFT 1 012 
for selection, one is connected as above-mentioned to 
the source region of TFT 1011 for buffer and the other 
is connected to the sensor output wires (SS1 to SSx). 
Each of the sensor output wires (SS1 to SSx) is con- 
nected with the constant current source 1 003 (constant 
current source 1003_1 to 1003_x) and always a con- 
stant current flows. 

[0071] In this embodiment, the TFT 1 004 for switching 
and the TFT 1012 for selection have identical polarity. 
That is to say, when the TFT 1 004 for switching is a TFT 
of n-channel type, the TFT 1012 for selection is a TFT 
of n-channel type also. And if the TFT 1 004 for switching 
is a TFT of p-channel type, the TFT 1012 for selection 



is a TFT of p-channel type also. 
[0072] Furthermore, the sensor portion of area sensor 
of this embodiment is different from the area sensor il- 
lustrated in Fig, 7, but the gate electrode of TFT 1004 

5 for switching and the gate electrode of TFT 1 012 for se- 
lection are both connected with the gate signal lines (G1 
to Gx). Consequently, in case of the area sensor of this 
embodiment, the light emission period of EL element 
1006 contained in each pixel is the same length as the 

10 sampling period (ST1 to STn). By the composition 
above-mentioned, the area sensor of this embodiment 
can have less number of lines compared with that of Fig. 
7. 

[0073] Furthermore, the area sensor of this embodi- 
es ment, is also able to display an image on its sensor por- 
tion 1001. 

[0074] The composition of this embodiment can be ef- 
fectuated with any combination with the embodiment 1 
or the embodiment 2. 

20 

[Embodiment 4] 

[0075] The top view of the area sensor of this embod- 
iment is shown in Fig. 1 0. 1 30 denotes the source signal 

25 line drive circuit and 132 denotes the gate signal line 
drive circuit. Then, 131 denotes the source signal line 
drive circuit for sensor and 1 33 denotes the gate signal 
line drive circuit for sensor. In this embodiment, each 
one of the source signal line drive circuits and the gate 

30 signal line drive circuits are provided, but this invention 
for application is not limited to this composition. Two 
source signal line drive circuits can be provided. Fur- 
thermore, Two gate signal line drive circuits can be also 
provided. 

35 [0076] Further in this description, the source signal 
line drive circuit 130, gate-signal line drive circuit 132, 
source signal line drive circuit 131 for sensor, and gate 
signal line drive circuit 1 33 for sensor are called the driv- 
ing part. 

40 [0077] The source signal line drive circuit 130 has a 
shift register 1 30a, a level shift 1 30b and a sampling cir- 
cuit 1 30c. Furthermore, the level shift is used only when 
it is needed and is not always required. Furthermore, in 
this embodiment the level shift is installed between the 

45 shift register 130a and the sampling circuit 130c, but this 
invention for application is not limited to this composi- 
tion. So, it can be of the composition where the level 
shift 130b is installed in the shift register 130a. 
[0078] The clock signal (CLK) and the start pulse sig- 

so nal (SP) are entered into the shift register 130a. From 
shift register 130a, the sampling signal is output in order 
to sample the analogue signal (analog signal). The out- 
put sampling signal is entered into the level shift 130b 
and then output with ifs potential of bigger amplitude. 

55 [0079] The sampling signal sent from the level shift 
130b is entered into the sampling circuit 130c. Then the 
analog signals entering into the sampling circuit 130c 
are sampled respectively by sampling signals and en- 
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tered into the source signal lines S1 to Sx. 
[0080] On the other hand, the drive circuits 1 32 on the 
gate signal side have each a shift register and a buffer 
(none of them are illustrated). Depending on the case, 
the drive circuit 132 on the gate signal side can have a 
level shift in addition to the shift register and the buffer. 
[0081] At the drive circuits 132 on gate signal side, 
the gate signals from the shift register (not illustrated) is 
supplied to the buffer (not illustrated), then to the corre- 
sponding gate signal line. To each of the gate signal 
lines G1 to Gy a gate electrode of TFT 1 04 for switching 
pixels for 1 line is connected, and as all the TFT 1 04 for 
switching the pixels for 1 line should be ON at the same 
time, a buffer which permits a big current flow is used. 
[0082] Furthermore, the number, composition and ac- 
tions of the source signal line drive circuits and of the 
gate signal line drive circuits are not limited to the com- 
position of this embodiment. The area sensor used in 
the sensor-incorporated display of the invention permits 
the use of well-known source signal tine drive circuits 
and gate signal line drive circuits. 
[0083] Further in this embodiment, the sensor portion 
101 can be of the composition shown in Fig. 7 or Fig. 9. 
[0084] This embodiment can be used in any combi- 
nation with the embodiment 1 or the embodiment 3. 

[Embodiment 5] 

[0085] In this embodiment, a production method of the 
TFT of the sensor portion on the substrate will be de- 
scribed in details. 

[0086] At first, as shown in Fig. 1 1 A, on the substrate 
700 composed of the glass, such as barium boro-silicat- 
ed glass, typically #7059 glass or #1737 glass of Coning 
Co. Ltd., or aluminum boro-silicated glass, is formed a 
primary film 701 composed of an insulating film, such 
as silicon oxide film, silicon nitride film or silicon oxide 
nitride film. For example, a silicon oxide nitride film 701 a 
fabricated from SiH 4 , NH 3 and N 2 0 by plasma CVD 
method is formed for 1 0 to 200 nm (preferably 50 to 1 00 
nm), and a silicon oxide nitride hydride film 701b fabri- 
cated in the same way from SiH 4 and N s O is formed by 
laminating in a thickness of 50 to 200 nm (preferably 
100 to 150 nm). In this embodiment the primary film 701 
is shown in a double layer structure, but it can be formed 
in a structure with a single layer film or multiple layers 
of the above-mentioned insulating films. 
[0087] The semiconductor islands 702 to 707 are 
formed with crystalline semiconductor films of which 
semiconductor film having an amorphous structure is 
fabricated by the laser crystallization method or a well- 
known thermal crystallization method. The thickness of 
the semiconductor islands 702 to 707 is formed at 25 to 
80 nm (preferably 30 to 60 nm). There is no restriction 
on the material used for the crystalline semiconductor 
films, but they are preferably formed with silicon or sili- 
con-germanium (SiGe) alloy 

[0088] When the crystalline semiconductor film is fab- 



ricated by the laser crystallization method, the excimer 
laser, YAG laser or YV0 4 laser of pulse oscillation type 
or continuous emission type. When these lasers are 
used, it is preferable to use a method consisting of con- 

5 densing in linear form the laser light radiated from the 
laser oscillator and irradiating them on the semiconduc- 
tor film by optical system. The condition of crystallization 
is normally chosen as appropriate by the person who 
performs, but when the excimer laser is used, the pulse 

10 oscillatory frequency should be of 30 Hz and the laser 
energy density of 1 00 to 400 mJ/cm 2 (typically of 200 to 
300 mJ/cm 2 ). If YAG laser is used, the second higher 
harmonics should be used with the pulse oscillatory fre- 
quency of 1 to 1 0 kHz, and preferably with the laser en- 

15 ergy density of 300 to 600 mJ/cm 2 (typically of 350 to 
500 mJ/cm 2 ). Then the laser light condensed in linear 
form of a width of 1 00 to 1 000 u.m, for example, of 400 
jim is irradiated over the total surface of the substrate, 
with an overlap rate at this time of the linear laser light 

20 of 80 to 98%. 

[0089] Then, a gate insulating film 708 covering the 
semiconductor islands 702 to 707 is formed. The gate 
insulating film 708 is formed by the plasma CVD method 
or sputtering method in a film of a thickness of 40 to 1 50 

25 nm containing silicon. In this embodiment, it is formed 
in a silicon oxide nitride film of a thickness of 120 nm. 
Of course, the gate insulating film 708 is not limited to 
the silicon oxide nitride film as such, but other silicon- 
containing insulating film can be used in a single layer 

30 or multilayer structure. For example, when a silicon ox- 
ide film is used, it can be formed by mixing TEOS (Tetra- 
ethyl Orthosilicate) and 0 2 by the plasma CVD method 
and electrically discharged with the reaction pressure of 
40 Pa, at a substrate temperature of 300 to 400°C, and 

35 with a high frequency (13.56 MHz) electric power den- 
sity of 0.5 to 0.8 W/cm 2 .~With a silicon oxide film fabri- 
cated like this, good characteristics as a gate insulating 
film can be obtained by a subsequent thermal anneal at 
400 to 500°C. 

40 [0090] Then, the first conductive film 709a and sec- 
ond conductive film 709b are formed to form a gate elec- 
trode on the gate insulating film 708. In this embodiment, 
the first conductive film 709a is formed with Ta in a thick- 
ness of 50 to 100 nm and the second conductive film 

45 709b with W in a thickness of 1 00 to 300 nm. 

[0091] The Ta film is formed by the sputtering method, 
sputtering the target of Ta by Ar. In this case, if an ap- 
propriate quantity of Xe or Kr is added to Ar, the inner 
stress of Ta film is relieved to prevent the film from peel- 

50 jng. Furthermore, the resistibility of theTafilmof a phase 
is approximately 20 u,W and usable for an gate elec- 
trode, but the resistibility of the Ta film of p phase is ap- 
proximately 1 80 u,Wcm and not suitable for a gate elec- 
trode. In order to form a Ta film of a phase, it can be 

55 easily formed if tantalum nitride, which has a crystal 
structure close to a phase of Ta, is in advance formed 
as a base for Ta in a thickness of approximately 1 0 to 
50 nm. 
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[0092] When W film is formed, it is formed by the sput- 
tering method with W as target. Otherwise, it can be 
formed also by a thermal CVD method using tungsten 
hexafluoride (WF 6 ). In any way, it is necessary to lower 
the resistibility to be used as a gate electrode, preferably 5 
to less than 20 \i\Ncn\ for the resistibility of W film. The 
resistibility of W film can be lowered by having greater 
crystal grains, but if there are many impure elements 
like oxygen in the W, the crystallization could be pre- 
vented to increase the resistibility. For this reason, when 10 
the sputtering method is used, a W target of purity 
99.9999% is used and sufficient precaution is taken to 
avoid the mixture of impurities from the gaseous phase 
during the film formation in order that a resistibility of 9 
to 20 jiWcm can be realized. 15 
[0093] Furthermore, in this embodiment the first con- 
ductive film 709a is made with Ta and the second con- 
ductive film 7096 with W, but they are not restrictive, ei- 
ther of them being able to be formed with an element 
chosen from Ta, W, 71, Mo, Al and Cu, or with an alloy 20 
material or compound material of which the main com- 
ponent is one of said elements. Furthermore, one can 
use a semiconductor film typically represented by poly- 
crystal silicon film after doping the impure elements 
such as phosphorus. The examples of preferable com- 25 
binations, other than this embodiment, are forming the 
first conductive film 709a with tantalum nitride (TaN) and 
the second conductive film 709b with W, forming the first 
conductive film 709a with tantalum nitride (TaN) and the 
second conductive film 709b with Al, and forming the 30 
first conductive film 709a with tantalum nitride (T aN) and 
the second conductive film 709b with Cu. 
[0094] Then, the masks 71 0 to 71 5 are formed by a 
resist and an etching treatment is carried out in order to 
form the electrodes and the wires. In this embodiment, 35 
ICP (Inductively Coupled Plasma) etching method is 
used, in which CF 4 and Cl 2 are mixed to the etching gas 
and RF (13.56 MHz) electric power of 500 W is supplied 
to the coil type electrode at a pressure of 1 Pa to gen- 
erate plasma. To the substrate side (sample stage) also, *o 
the RF (1 3.56 MHz) electric power of 1 00 W is supplied 
to apply significantly a negative self-bias voltage. If CF 4 
and Cl 2 are mixed, W film and Ta film are both etched 
to almost the same extent. 

[0095] Under the above-mentioned condition of etch- 45 
ing, by making the form of the masks appropriate by 
means of the resist and by the effect of the bias voltage 
applied to the substrate side, the edge shape of the first 
conductive layer and second conductive layer become 
tapered. The angles of the tapered parts are 15 to 45°. so 
In order to etch without leaving residuals on the gate 
insulating film, it is preferable to increase etching time 
by around 10 to 20%. Because the selectivity of the sil- 
icon oxide nitride film against the W film is 2 to 4 (typi- 
cally 3), the surfaces where silicon oxide nitride film is ss 
exposed will be etched to around 20 to 50 nm by an over- 
etching treatment. In this way, by means of the first etch- 
ing treatment, the conductive layers 719 to 724 of the 



first shape composed of the first conductive layer and 
the second conductive layer are formed (the first layers 
71 9a to 724a and the second layers 71 9b to 724b). 71 8 
denotes an insulating film, and the region which is not 
covered by the first shaped conductive layers 71 9 to 724 
is etched up to around 20 to 50 nm to form a thin region, 
(Fig. 1 1 B) 

[0096] Then, the first doping treatment is carried out 
and an impure element is added to give an n-type. (Fig. 
11C) The doping can be carried out by an ion doping 
method or ion implantation method. The ion doping 
method is carried out under condition of the dose of 1 x 
10 13 to 5 x 10 14 atoms/cm 2 , with the accelerating volt- 
age of 60 to 100 keV. For the impure element, which 
gives n-type, the elements of 15 group, typically the 
phosphorus (P) or the arsenic (As), are used, and the 
phosphorus (P) is used here. In this case, The conduc- 
tive layers 71 9 to 724 become a mask against the im- 
pure element which gives n-type and impurity regions 
726 to 731 are formed in a seif-matching way. To the 
first impurity regions 726 to 731 , the impure element is 
added at the concentration between 1 x 1 0 20 to 1 x 1 0 21 
atoms/cm 3 to give n-type. 

[0097] Then, the second etching treatment is carried 
out as shown in Fig. 11 D. Likewise, the ICP etching 
method is used, in which CF 4 , Cl 2 and 0 2 are mixed to 
the etching gas and RF electric power (13.56 MHz) of 
500 W is supplied to the coil type electrode at a pressure 
of 1 Pa to generate plasma. To the substrate side (sam- 
ple stage), RF (13.56 KHz) electric power of 50 W is 
input to apply a self-bias voltage lower than the first 
etching treatment. By these conditions the W film is 
etched anisotropically and then the first conductive layer 
Ta is etched anisotropically in a lower etching speed in 
order to form the second shaped conductive layers 733 
to 738 (the first conductive-layers 733a to 738a and the 
second conductive layers 733b to 738b). 732 denotes 
a gate insulating film, the region which is not covered by 
the second shaped conductive layers 733 to 738 is 
etched further up to around 20 to 50 nm and forms a thin 
region. 

[0098] The etching reaction of the W film and the Ta 
film by the mixed gas of CF 4 and Cl 2 can be supposed 
by the radicals or ionic species generated and the vapor 
pressure of reaction products. When the vapor pres- 
sures of fluoride and chloride of W and Ta are compared, 
WF 6 which is a fluoride of W is extremely important and 
other WCI 5 , TaF 5 and TaCI 5 are almost the same. Ac- 
cordingly, both the W film and Ta film are etched by the 
mixed gas of CF 4 and Cl 2 . However, if an appropriate 
quantity of 0 2 is added to this mixed gas, CF 4 and 0 2 
react to become CO and F, and a large quantity of F 
radical and F ion are generated. As a result of this, the 
etching speed of W film with higher vapor pressure of 
fluoride increases. On the other hand, for Ta there is rel- 
atively less increase of etching speed by the increase 
of F. Furthermore, as Ta is easily oxidized, the surface 
of Ta is oxidized by the addition of 0 2 . As the oxides of 



Ta do not react with the fluorine or the chlorine, the etch- 
ing speed of Ta film decreases further. In consequence, 
it becomes possible to differentiate the etching speed of 
W film and Ta film in order to have the etching speed of 
W film greater than that of Ta film. 
[0099] Then, the second doping treatment is execut- 
ed as shown in Fig. 1 2A. In this case, with the conditions 
of less dose and higher accelerating voltage than the 
first doping treatment, the impure element giving the n- 
type is doped. For example, executing with the acceler- 
ating voltage of 70 to 1 20 keV and the dose of 1 x 1 0 13 / 
cm 2 , new impurity region is formed in the interior of the 
first impurity region formed on the semiconductor is- 
lands as shown in Fig. 11 C. The doping will be effectu- 
ate, by using as masks the second shaped conductive 
layers 733 to 738, so as to the impure element to be 
added also to the region under the second conductive 
layers 733a to 738a. Of this way, the third impurity re- 
gions 739 to 744, which overlap the second conductive 
layers 733a to 738a, and the second impurity regions 
746 to 751 between the first impurity regions and the 
third impurity regions. The impure element which gives 
the n-type will be determined for the concentration to be 
1 x 10 17 to 1 x 10 19 atoms/cm 3 in the second impurity 
regions and 1 x 10 16 to 1 x 10 18 atoms/cm 3 in the third 
impurity regions. 

[0100] Then, as shown in Fig. 12B, at the semicon- 
ductor islands 704 and 707 which form TFT of p-channel 
type, the fourth impurity regions 755 to 757 are formed 
with the conductive type contrary to the negative con- 
ductive type. By using as masks against the impure el- 
ements, the second conductive layers 735b and 738b, 
the impurity regions are formed in a self-matching man- 
ner. At this moment, all the surface of the semiconductor 
islands 702, 703 and 706 and a part of 705, which form 
TFT of n-channel type, should be in advance covered 
by the resist masks 752 to 754. Although the impurity 
regions 755a to 755c, 756a to 756c, and 757a to 757c 
are added of phosphorus with different concentrations, 
they are formed by the ion doping method using the di- 
borane (B 2 H 6 ), the impurity concentration of all the re- 
gions being 2 x 10 20 to 2 x 10 21 atoms/cm 3 . 
[0101] By the above-mentioned processes the impu- 
rity region is formed in each semiconductor island. The 
second conductive layers 733 to 738, which overlaps 
. the semiconductor islands, work as the electrodes. 
[0102] After having eliminated the resist masks 752 
to 754, a process of activation of the impure element 
added to each semiconductor island should be execut- 
ed for the aim of controlling the conductive type as 
shown in Fig. 1 2C. This step is carried out by a thermal 
annealing method by means of an annealing furnace. 
Otherwise, a laser annealing method or a rapid thermal 
annealing (RTA) method can be applied. The thermal 
annealing method is normally carried out in the nitrogen 
atmosphere of oxygen concentration of less than 1 ppm, 
preferably of less than 0.1 ppm and at a temperature of 
400 to 700°C, typically at 500 to 600°C, and in this em- 



bodiment it is carried out at 500°C during 4 hours. How- 
ever, If the wiring material utilized for 733 to 738 is weak 
to the heat, it is preferred to execute the activation after 
having formed interlayer insulating film (with silicon as 

5 the main component) in order to protect the wires, etc. 
[0103] Furthermore, in the atmosphere containing 3 
to 100% of hydrogen, a heat treatment is carried out at 
300 to 450°C during 1 to 12 hours as a step of hydro- 
genation of the semiconductor islands. This step is a 

10 step to terminate the dangling bond of semiconductor 
layers by means of the thermally excited hydrogen. As 
an another means of hydrogenation, the plasma hydro- 
genation (which uses the hydrogen excited by plasma) 
can be carried out. 

15 [0104] Next, the first interlayer insulating film 760 is 
formed in a thickness of 100 to 200 nm from the silicon 
oxide nitride film. On this film, the second interlayer in- 
sulating film 761 is formed consisting of organic insulat- 
ing material. Then, an etching step is executed in order 

20 to form contact holes. 

[0105] Then, the source wires 762 to 767, which form 
a contact with the source region of semiconductor is- 
lands, the drain wires 768 to 773, which form a contact 
with the drain region, are formed. Not shown in the f ig- 

25 ure, in this embodiment this electrode is used as an elec- 
trode of 3-layer structure formed continuously by a sput- 
tering method a Ti film of 100 nm, an Al film containing 
Ti of 300 nm and a Ti film of 150 nm (Fig. 13A). 
[0106] Then, the passivation film 774 is formed so as 

30 to cover the source wires 762 to 767, the drain wires 
768 to 773 and the second interlayer insulating film 761 . 
The passivation film 774 is formed of a silicon nitride film 
at a thickness of 50 nm. Furthermore, the third interlayer 
insulating film 775 consisting of an organic resin is 

35 formed in thickness around of 1 000 nm. For the organic 
resin film, polyimide, acrylic, polyimide-amide, etc. can 
be used. The advantages of using an organic resin film, 
that the formation of it is easy, the parasitic capacitance 
can be decreased because the relative permittivity is 

40 low, and the excellent planarization, etc. can be men- 
tioned. Furthermore, other organic resin film than those 
mentioned above also can be used. Here, after applied 
to the substrate, a type of polyimide, which thermally po- 
lymerize, is used to form it by burning at 300°C. 

45 [0107] Then, the contact holes are formed to reach 
the drain wires 773 and 771 on the third interlayer insu- 
lating film 775 and the passivation film 774, and the pixel 
electrode 776 and the wire for sensor 777 are formed. 
In this embodiment, a indium-tin oxide (ITO) film is 

so formed at a thickness of 1 1 0m, and the wire for sensor 
777 and the pixel electrode 776 are formed at the same 
time by patterning. Furthermore, a transparent conduc- 
tive film by mixing 2 to 20% of zinc oxide to the indium 
oxide can also be used. This pixel electrode 776 will be 

55 the anode of EL element (Fig. 1 3B). 

[0108] Then, the bank 778 is formed of a resin mate- 
rial. The bank 778 can be formed by patterning of acrylic 
film or polyimide film of a thickness 1 to 2 |im. This bank 
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77B is formed between the pixels in a form of stripe. In 
this embodiment, the bank 778 is formed along on the 
source wire 776 but it can be also formed along on the 
gate wire (not illustrated). Furthermore, the material 
forming the bank 778 can be mixed with a pigment or 
the like to use it as a shield film. 
[0109] Also, at the same time as the bank 778 is 
formed, on the contact hole of pixel electrode 776 reach- 
ing to the drain wire 773, a planarization part can be 
formed to make plane the EL layer which is formed on 
the pixel electrode 776. 

[0110] Then, the EL layer 779 and cathode (MgAg 
electrode) 780 are formed successively by the vacuum 
evaporation method without atmospheric release. Fur- 
thermore, the film thickness of EL layer 779 can be of 
80 to 200 nm (typically of 1 00 to 120 nm) and the thick- 
ness of cathode 780 can be of 1 80 to 300 nm (typically 
of 200 to 250 nm). Furthermore, while only one pixel is 
illustrated in this embodiment, the EL layer emitting red 
color, the EL layer emitting green color and the EL layer 
emitting blue color are also formed simultaneously. 
[01 1 1 ] In this process, the EL layers 779 and the cath- 
odes 780 are formed successively for the pixel corre- 
sponding to red color, the pixel corresponding to green 
color and the pixel corresponding to blue color. Howev- 
er, as the EL layer 779 is not so resistant to solution, 
each color must be formed separately without using the 
photolitography technology. This is preferably carried 
out by hiding ail other pixels except the desired one by 
means of a metal mask in order to form selectively the 
EL layer 779 and the cathode 780 only for the required 
part. 

[0112] That is to say, firstly a mask is set to hide all 
the pixels except the pixel corresponding to red color 
and selectively the red color emitting EL layer and cath- 
ode are formed by means of this mask. Then a mask is 
set to hide all the pixels except the pixel corresponding 
to green color and selectively the green color emitting 
EL layer and cathode are formed by means of this mask. 
Then in the same manner, a mask is set to hide all the 
pixels except the pixel corresponding to blue color and 
selectively the blue color emitting EL layer and cathode 
are formed by means of this mask. Furthermore, in this 
example it is explained to use different masks for differ- 
ent colors, but only one mask can be used for different 
colors. Furthermore, it is preferable to continue the treat- 
ment to form the EL layer and cathode for all pixels with- 
out disrupting the vacuum. 

[0113] Furthermore, while in this embodiment the EL 
layer 779 has a single layer structure consisting only of 
a light emission layer, but the EL layer may have also a 
hole transport layer, a hole injection layer, an electron 
transport layer, an electron injection layer, etc. In this 
way, there have already been reported various combi- 
nations and any of these can be used. For EL layer 779 
well known materials can be used. As the well-known 
materials, an organic material is suitable in taking ac- 
count of the EL-drive voltage. Furthermore, while in this 



embodiment a MgAg electrode is used for the cathode 
of EL element, but other well-known materials can be 
used as well. 

[01 14] In this way, a sensor substrate of the structure 
5 shown in Fig. 13C can be achieved. Furthermore, it is 
effective to continuously execute processes of forming 
the bank 778 and cathode 780 by using a thin film form- 
ing device of the multi-chamber system (or in-line sys- 
tem) without atmospheric release. 
*o [0115] Furthermore, in this embodiment, the process- 
es of fabrication of TFTs contained in the sensor portions 
are explained, but the TFTs contained in the driving 
parts also can be formed on the substrate at the same 
time with reference to the above-mentioned process. 
« [0116] 781 denotes the TFT for buffer, 782 denotes 
the TFT for selection, 783 denotes the TFT for reset, 
784 denotes the photodiode, 785 denotes the TFT for 
switching and 786 denotes the TFT for driving. 
[0117] Though in this embodiment the TFT 785 for 
20 switching is made in a single gate structure, it can be a 
double gate structure, triple gate structure, or a multi- 
gate structure having more than three gates. By making 
the TFT 785 for switching have the double gate struc- 
ture, it becomes a structure having in practice two TFTs 
25 connected in series and has an advantage to permit to 
reduce the off-current. 

[0118] Then in this embodiment, the gate electrode 
736, which is installed on the photodiode 784, is main- 
tained at a potential at which there is no current flow 
30 through the photoelectric conversion layer 789 which is 
provided between the cathode 787 and the anode 788. 
[0119] In this embodiment, TFT 781 for buffer, TFT 
782 for selection, TFT 785 for switching are the TFT of 
n-channel type, and each one of them has the channel 
35 forming regions 801 to 803, the third impurity regions 
804 to 806 (Lov region) overlapping the first gate elec- 
trodes 733a, 734a and 737a, the second impurity re- 
gions 807 to 809 (Loff region) formed on the outside of 
the first gate electrodes 733a, 734a and 737a, and the 
40 first impurity regions 810 to 812 functioning as source 
region or drain region. 

[0120] Further in this embodiment, TFT 783 for reset 
and TFT 786 for driving EL are the TFT of p-channel, 
and each TFT has the channel forming regions 813 and 
45 184, the fourth impurity regions 815 and 816 overlap- 
ping the first gate electrodes 735a and 738a, the fifth 
impurity regions 817 and 818 formed on the outside of 
the first gate electrodes 735a and 738a f and the sixth 
impurity regions 819 and 820 functioning as source re- 
50 gion or drain region. 

[0121] In fact, when achieved up to Fig. 13C, it is pref- 
erable to protect them from the open air by means of a 
packaging (encapsulation) with a highly airtight and less 
degassing protective film (laminate film, ultraviolet cur- 
55 jng resin film, etc.) or a transparent sealing material. At 
this time, one can increase the reliability of EL elements 
by making the inside of the sealing material filled with 
inert atmosphere or by arranging a hygroscopic sub- 
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stance (for example, barium oxide) in the inside. 
[01 22] Furthermore, when the air tightness becomes 
higher by a process, for example, of packaging, connec- 
tors (flexible print circuit : FPC) to connect the terminals, 
which are drawn from the elements and circuits formed 
on the substrate, with the external signal terminals in- 
stalled to achieve it as a final product. In this specifica- 
tion, a product ready for delivery like this shall be called 
an area sensor. 

[01 23] Furthermore, this invention is not limited to the 
above-mentioned method of fabrication and it is possi- 
ble to fabricate by a well-known method. Furthermore, 
this embodiment can be effectuated in any combination 
with embodiments 1 through 4. 

[Embodiment 6] 

[0124] This embodiment is to describe the situations 
in which this invention is used. If the identification of an 
individual does not require such a high degree of iden- 
tification such as a biological information, it is possible 
to not use this invention. In the case of transferring a 
small amount of money, for example, this is not neces- 
sarily required. 

[0125] For this reason, there is a possibility to choose 
whether the identification is necessary or not and to set 
up to make the identification selectively, for example, 
only for the cases where the transfer of a large amount 
of money is involved. It is also possible to use it accord- 
ing to the situations of clients, or to set up in advance 
the criteria for judgement on the control microcomputer 
of portable communication device and use it only in the 
cases where the numeric value is more than a certain 
value. Furthermore, it is possible to transmit through the 
Internet the identification result only when the identifica- 
tion result is required, 

[0126] Furthermore, this embodiment can be effectu- 
ated in any combination with embodiments 1 through 5. 



[Embodiment 7] 

[01 27] This embodiment describes an example of fab- 
rication of EL (electro-luminescence) display (area sen- 
sor) which is used for the sensor-incorporated display 
of this invention. Furthermore, Fig. 14A is a top view of 
the EL display of this invention and Fig. 14B is the sec- 
tional view. 

[01 28] In Figs, 1 4A and 1 4B, 4001 is a substrate, 4002 
a pixel part, 4003 a drive circuit on the source side, 4004 
a drive circuit of gate side, with each drive circuit going 
through the wire 4005 to FPC (flexible print circuit) 4006, 
where they are connected with external equipment. 
[01 29] At this moment, The first sealing material 41 01 , 
the covering material 4102, the loading material 4103 
and the second sealing material 4104 are installed so 
as to surround the pixel part 4002, the drive circuit on 
the source side 4003 and the drive circuit on the gate 
side 4004. 



[0130] Fig. 14B is the sectional view of the figure 14A 
cut at A-A\ in which a photodiode 4201 as well as a TFT 
for driving EL (TFT to control the current to the EL ele- 
ment) contained in the pixel part are formed on the sub- 

5 strate 4001 . 

[0131] For the TFT 4202 for driving EL, a P-channel 
type TFT that is fabricated by a well-known method is 
used. And to the pixel part 4002, a holding capacitance 
(not illustrated) connected to the gate of TFT 4202 for 

jo driving EL is installed. 

[0132] On the photodiode 4201 and the TFT 4202 for 
driving EL, an interlayer insulating film (planarization 
film) 4301 is formed and then a pixel electrode (anode) 
4302 is formed on it in order to connect electrically with 

is the drain of TFT 4202 for driving EL. For the pixel elec- 
trode 4302, a transparent conductive film with a high 
work function should be used. For the transparent con- 
ductive film, the compound of indium oxide and tin oxide, 
a compound of indium oxide and zinc oxide, zinc oxide, 

20 tin oxide, or indium oxide can be used. Furthermore, the 
above-mentioned transparent film to which gallium is 
added can also be used. 

[0133] Then, the insulating film 4303 is formed on the 
pixel electrode 4302 and in this insulating film 4303 an 
25 opening is formed on the pixel electrode 4302. At this 
opening, the EL (electro-luminescence) layer 4304 is 
formed on the pixel electrode 4302. The EL layer 4304 
can be made with a well known organic EL material or 
inorganic EL material. Furthermore, for the organic EL 
30 material, while there are low-molecular series (mono- 
mer series) materials and high-molecular series (poly- 
mer series) materials, both of them can be used. 
[01 34] For the fabrication method of EL layer 4304, a 
well-known vapor evaporation technique or method of 
35 application technique can be used. And for the structure 
of the EL layer, the hole injection layer, the hole transport 
layer, the light emission layer, the electron transport lay- 
er or the electron injection layer can be used in any com- 
bination to form a laminated structure or single layer 
40 structure. 

[0135] On the EL layer 4304 is formed the cathode 
4305 consisting of a conductive film having light block- 
ing effect (typically conductive film mainly composed of 
aluminum, copper or silver, or a film laminated with them 
45 and other conductive film). Furthermore, it is preferable 
to eliminate as much as possible the humidity and oxy- 
gen which are at the interface between the cathode 
4305 and the EL layer 4304. Therefore, a workmanship 
is required to continuously deposit both films in a vacu- 
50 urn, otherwise to form EL layer 4303 in nitrogen or rare 
gas atmosphere and then form the cathode 4305 with- 
out coming into contact with the oxygen or humidity. In 
this embodiment, the above-mentioned film deposition 
becomes possible by using a film deposition system of 
55 multi-chamber type (cluster tool type). 

[0136] Then, the electrode 4305 is electrically con- 
nected with the wire 4005 in the region shown by 4306. 
The wire 4005 is to supply the prescribed voltage to the 
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electrode 4305 and is connected electrically to the FPC 
4006 via the anisotropic conductive film 4307. 
[01 37] As mentioned above, the EL element is formed 
consisting of the pixel electrode (anode) 4302, the EL 
layer 4304 and the cathode 4305. This EL element is 
surrounded by the covering material 41 02, which is lam- 
inated to the substrate 4001 by the first sealing material 
4101 and the first sealing material 4101 , and encapsu- 
lated with the loading material 41 03. 
[0138] As the covering material 41 02, the glass, met- 
als (typically stainless material), ceramics, plastics (in- 
cluding plastic films) can be used. As the plastic mate- 
rial, FRP (Fiberglass Reinforced Plastics) plate, PVF 
(polyvinyl fluoride) film, Mylar film, polyester film or 
acrylic resin film can be used. Furthermore, a sheet 
composed of the aluminum foil inserted between the 
PVF films or Mylar films can be used as well. 
[0139] However, if the radiation of the light from the 
EL element is directed to the covering material side, the 
covering material must be transparent. In such a case, 
a transparent substance like a glass plate, plastic plate, 
polyester film or acrylic film should be used. 
[0140] For the loading material 4103, the ultraviolet 
curing resin or thermal curing resin can be used, and 
also PVC (polyvinyl chloride), acrylic, polyimide, epoxy 
resin, silicone resin, PVB (polyvinyl butyral), or EVA 
(ethylene-vinyl acetate) can be used. If a hygroscopic 
substance (preferably barium oxide) orother oxygen ab- 
sorbent is put in the interior of this loading material 41 03, 
the degradation of EL element can be prevented. 
[0141] Furthermore, it is possible to put a spacer in 
the loading material 4103. In this case, the spacer can 
be formed with barium oxide to make the spacer itself 
hygroscopic. Furthermore, if the spacer is installed, it 
will be effective to provide a resin film on the cathode 
4305 as a buffer layer in order to reduce the pressure 
from the spacer. 

[01 42] Then the wire 4005 is connected electrically to 
FPC 4006 via the anisotropic conductive film 4307. The 
wire 4005 transmits to FPC 4006 the signals, which are 
sent to the pixel part 4002, the drive circuit on the source 
side 4003 and the drive circuit on the gate side 4004 
and then connected electrically with external equipment 
via FPC 4006. 

[0143] Furthermore, in this embodiment the second 
sealing material 4104 is provided so as to cover the ex- 
posed part of the first sealing material 4101 and a part 
of FPC 4006 in order to achieve a structure which per- 
mits to shut out completely the outside air from the EL 
element. The EL display having the sectional view of 
Fig. 14B is obtained in this way. 

[Embodiment 8] 

[01 44] This embodiment describes an example differ- 
ent from Figs. 14A and 14B concerning the EL (electro- 
luminescence) display. Now, Fig. 1 5A is the top view the 
EL display of this invention and Fig. 15B is the sectional 



view of the EL display of this invention. But for the parts, 
which have been already shown in Figs. 14A and 14B, 
the same codes will be utilized. 
[0145] In Figs. 15A and 15B, 4501 is a covering layer 

5 and it is formed on the substrate 4001 so as to cover the 
pixel part 4002, the drive circuit on the source side 4003 
and the drive circuit on the gate side 4004. 
[0146] Fig. 15B corresponds to the sectional view of 
Fig. 15A cut at A-A', in which the interlayer insulating 

10 film 4301 made of resin material is formed on the pho- 
todiode 4201 and the TFT 4202 for driving EL, and then 
the pixel electrode (anode) 4302 is formed on it to con- 
nect electrically with the drain of TFT 4202 for driving EL. 
[0147] Then, the insulating film 4303 is formed on the 

15 pixel electrode 4302, and an opening is formed in the 
insulating film 4303 on the pixel electrode 4302. In this 
opening, the EL (electro-luminescence) layer 4304 is 
formed on the pixel electrode 4302. For the EL layer 

4304 a well-known organic EL material or inorganic EL 
20 material can be used. Furthermore, as the organic EL 

material, while there are lowmolecular series (monomer 
series) materials and high-molecular series (polymer 
series) materials, both of them can be used. 
[01 48] As the fabrication method of EL layer 4304, a 

25 well-known vapor deposition technique or method of ap- 
plication technique can be used. And for the structure 
of EL layer, the hole injection layer, hole transport layer, 
light emission layer, electron transport layer or electron 
injection layer can be used in any combination to form 

30 a laminated structure or single layer structure. 

[0149] On the EL layer 4304 is formed the cathode 

4305 consisting of a conductive film having light block- 
ing effect (typically conductive film with aluminum, cop- 
per or silver as the main component, or laminated film 

35 with them and other conductive film). Furthermore, it is 
preferable to eliminate aslfiuch as possible the humidity 
and oxygen which are at the interface between the cath- 
ode 4305 and the EL layer 4304. Therefore, workman- 
ship is required to continuously deposit both films in a 

40 vacuum, otherwise to form EL layer 4303 in nitrogen or 
rare gas atmosphere and then form the cathode 4305 
without coming into contact with the oxygen or humidity. 
In this embodiment, the above-mentioned film deposi- 
tion becomes possible by using a film deposition system 

45 of multi-chamber type (cluster tool type). 

[0150] In this embodiment, a barrier layer 4501 is 
formed on the cathode 4305. As the barrier layer 4501 
in this embodiment, The DLC (Diamond like carbon) film 
with addition of Si was used, but this embodiment is not 

so limited to this. Besides the DLC film with addition of Si, 
a tantalum oxide, silicon nitride, aluminum nitride, silicon 
carbide or DLC film can also be used. 
[0151] Since an EL layer has a weakness to the heat, 
the cathode and the barrier layer are preferable to be 

55 formed at as low a temperature as possible (more pref- 
erably between room temperature and 1 20°C). While in 
this embodiment the barrier layer 4501 is formed in the 
plasma CVD method at a room temperature, it is also 
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possible in the sputtering method. By forming the barrier 
layer in the plasma CVD method, it is possible to form 
continuously the EL layer, the cathode, and the barrier 
layer in the multi-chamber. The thickness of barrier layer 
is preferably of 10 to 100 nm and, in this embodiment, 
the barrier layer 4501 was formed at a thickness of 50 
nm. 

[0152] After the barrier layer formation 4501 , a cover 
layer 4502 consisting of organic resin is formed on the 
barrier 4501 . Furthermore, after having solved the or- 
ganic resin in the solvent and having prepared the or- 
ganic resin solution to an appropriate viscosity, it is po- 
sitioned in the material chamber and applied in accord- 
ance with the electrolytic application method to form the 
covering layer 4502. At this moment, the viscosity of the 
organic resin solution is preferred to be of 1 x 10* 3 to 3 
x10- 2 Pa-s. 

[0153] Further at this moment, by adding a hygro- 
scopic agent or antioxidant agent such as barium oxide 
in the interior of the organic resin solution to form a cover 
layer, the humidity and oxygen which promote the deg- 
radation of EL layer can be prevented from introducing 
into the EL layer. 

[0154] Then, the cathode 4305 is connected electri- 
cally with the wire 4005 in the region shown by 4306. 
The wire 4005 is to supply the prescribed voltage to the 
cathode 4305 and is connected electrically to the FPC 
4006 via the anisotropic conductive film 4307. 
[01 55] For the covering material 41 02, the glass, met- 
als (typically stainless material), ceramics and plastics 
(including plastic film) can be used. As for the plastic 
material, FRP (Fiberglass-Reinforced Plastics) plate, 
PVF (polyvinyl fluoride) film, Mylar film, polyester film or 
acrylic resin film can be used. Furthermore, a sheet 
composed of the aluminum foil inserted between the 
PVF films or Mylar films can be used as well. 
[0156] However, if the light coming from EL element 
is radiated in the direction of the covering material, the 
covering material must be transparent. In such a case, 
a transparent substance such as glass plate, plastic 
plate, polyester film or acrylic film should be used. 
[0157] Furthermore, it is possible to put a spacer in 
the covering layer 4502. At this time, by forming the 
spacer with barium oxide, it is possible to give a hygro- 
scopicity to the spacer itself. Besides, in the case where 
a spacer is installed, it is effective to provide a resin film 
on the cathode 4305 as a buffer layer in order to reduce 
the pressure from the spacer. 

[0158] Furthermore, the wire 4005 is electrically con- 
nected with FPC 4006 via the anisotropic conductive 
film 4307, The wire 4005 transmits to FPC 4006 the sig- 
nals that are sent to the pixel part 4002, the drive circuit 
on the source side 4003 and the drive circuit on the gate 
side 4004, and then connected electrically to external 
equipment by FPC 4006. 

[0159] Besides, in this embodiment, the second seal- 
ing material 41 04 is provided so as to cover the exposed 
part of the first sealing material 4101 and a part of FPC 



4006 in order to get a structure permitting to shut out 
completely the outside air from the EL element. By 
these, the EL display having the sectional view of Fig. 
15B is achieved. 

5 [0160] The portable communication device of this in- 
vention is possible to identify an individual by means of 
the functions of the sensor incorporated in the device 
and has a possibility to have a high reliability and sim- 
plicity, compared with the conventional identification 

10 works consisting of entering a numerical value (personal 
identification number). 



Claims 

15 

1 . A system for identifying an individual, comprising: 

a sensor-incorporated display; 
a means for reading biological information of a 
20 user by means of said sensor-incorporated dis- 

play; 

a means for checking read biological informa- 
tion with reference biological information; and 
a means for transmitting information about a 
25 checking result to a destination of communica- 

tion in the case where said checking has 
matched. 

2. A system according to claim 1 , wherein said biolog- 
30 ical information of said user is a palm pattern or fin- 
ger prints. 

3. A system according to claim 2, wherein said palm 
pattern is the whole or a part of user's palm. 

35 

4. A system according te-elaim 1 , wherein said sensor- 
incorporated display is a spontaneous light emitting 
display. 

40 5. A system according to claim 1 , wherein said sensor- 
incorporated display is an EL display. 

6. A system according to claim 1 , wherein said sensor- 
incorporated display is a contact type area sensor. 

45 

7. A system for identifying an individual, comprising: 

a sensor-incorporated display; 
a means for reading biological information of a 
so user by means of said sensor-incorporated dis- 

play; 

a means for checking read biological informa- 
tion with reference biological information; 
a means for transmitting information about a 
55 checking result to a destination of communica- 

tion in . the case where said checking has 
matched; and 

a means for notifying said user, after said des- 
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tination of communication receives infonfiaiibh 
that said checking has matched, that commu- 
nication between said user and said destination 
of communication has been authorized. 

5 

8. A system according to claim 7, wherein said biolog- 
ical information of a user is a palm pattern or finger 
prints. 

9. A system according to claim 8, wherein said palm 10 
pattern is the whole or a part of user's palm. 

10. A system according to claim 7, wherein said sensor- 
incorporated display is a spontaneous light emitting 
display. 15 

1 1 . A system according to claim 7, wherein said sensor- 
incorporated display is an EL display. 

1 2. A system according to claim 7, wherein said sensor- 20 
incorporated display is a contact type area sensor. 

13. A system for identifying an individual comprising: 

a sensor-incorporated display of a portable 25 
communication device; 

a means for reading biological information of a 
user by means of said sensor-incorporated dis- 
play; 

a means for checking read biological informa- 30 
tion with information stored in said portable 
communication device; and 
a means for transmitting information about a 
checking result to a destination of communica- 
tion in the case where the checking has 35 
matched. 

14. A system according to claim 13, wherein all said 
means can be controlled by said user using operat- 
ing keys provided on said portable communication 40 
device. 

15. A system according to claim 14, wherein said oper- 
ating keys can be controlled by only a dominant 
hand of said user. as 

16. A system according to claim 14, wherein said oper- 
ating keys can be controlled by only index finger of 
said user. 

so 

17. A system according to claim 14, wherein said oper- 
ating keys can be controlled by only thumb of said 
user. 

18. A system according to claim 13, wherein operations 55 
are carried out at the same time as a power supply 

to said portable communication device. 



15. A system according to claim 13, wherein said bio- 
logical information of said user is a palm pattern or 
finger prints. 

20. A system according to claim 1 9, wherein said palm 
pattern is the whole or a part of user's palm. 

21. A system according to claim 13, wherein said sen- 
sor-incorporated display is a spontaneous light 
emitting display. 

22. A system according to claim 13, wherein said sen- 
sor-incorporated display is an EL display. 

23. A system according to claim 13, wherein said sen- 
sor-incorporated display is a contact type area sen- 
sor. 

24. A system for identifying an individual comprising: 

a sensor-incorporated display of a portable 
communication device; 

a means for reading biological information of a 
user by means of said sensor-incorporated dis- 
play; 

a means for checking read biological informa- 
tion with reference biological inf ormation stored 
in said portable communication device; 
a means for transmitting information about a 
checking result to a destination of communica- 
tion in the case where the checking has 
matched; and 

a means for transmitting information that com- 
munication between said user and said desti- 
nation of communication to said portable com- 
munication device" has been authorized after 
said destination of communication receives in- 
formation that said checking has matched. 

25. A system according to claim 24, wherein all said 
means can be controlled by said user using operat- 
ing keys provided on said portable communication 
device. 

26. A system according to claim 25, wherein said oper- 
ating keys can be controlled by only a dominant 
hand of said user. 

27. A system according to claim 25, wherein said oper- 
ating keys can be controlled by only index finger of 
said user 

28. A system according to claim 25, wherein said oper- 
ating keys can be controlled by only thumb of said 
user. 

29. A system according to claim 24, wherein operations 
are carried out at the same time as a power supply 
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to said portable communication device. 

30. A system according to claim 24, wherein said bio- 
logical information of said user is a palm pattern or 
finger prints. 

31. A system according to claim 30, wherein said palm 
pattern is the whole or a part of user's palm. 

32. A system according to claim 24, wherein said sen- 
sor-incorporated display is a spontaneous light 
emitting display. 

33. A system according to claim 24, wherein said sen- 
sor-incorporated display is an EL display. 

34. A system according to claim 24, wherein said sen- 
sor-incorporated display is a contact type area sen- 
sor. 

35. A system for identifying an individual, comprising: 

a sensor-incorporated display; 
a means for reading biological information of a 
user by means of said sensor-incorporated dis- 
play; 

a means for checking read biological informa- 
tion with reference biological information; and 
a means for transmitting information about a 
checking result to a destination of communica- 
tion through Internet. 

36. A system according to claim 35, wherein said sen- 
sor-incorporated display is a spontaneous light 
emitting display. 

37. A system according to claim 35, wherein said sen- 
sor-incorporated display is an EL display. 

38. A system according to claim 35, wherein said sen- 
sor-incorporated display is a contact type area sen- 
sor. 

39. A system for identifying an individual, comprising: 



nication. 

40. A system according to claim 39, wherein said sen- 
sor-incorporated display is a spontaneous light 

5 emitting display. 

41 . A system according to claim 39, wherein said sen- 
sor-incorporated display is an EL display, 

10 42. A system according to claim 39, wherein said sen- 
sor-incorporated display is a contact type area sen- 
sor. 

43. A system for identifying an individual, comprising: 

15 

a sensor-incorporated display; 
a means for reading biological information of a 
user by means of said sensor-incorporated dis- 
play; 

20 a means for checking read biological informa- 

tion with reference biological information; 
a means for transmitting information about a 
checking result to a destination of communica- 
tion through Internet; and 
25 a means for notifying said user that the com- 

munication between said user and said desti- 
nation of communication has been authorized 
after said destination of communication re- 
ceives information that said checking has 
30 matched. 

44. A system according to claim 43, wherein said sen- 
sor-incorporated display is a spontaneous light 
emitting display. 

35 

45. A system according tcrclaim 43, wherein said sen- 
sor-incorporated display is an EL display. 

46. A system according to claim 43, wherein said sen- 
40 sor-incorporated display is a contact type area sen- 
sor. 

47. A system for identifying an individual, comprising: 

45 a sensor-incorporated display of a portable 

communication device; 

a means for reading biological information of a 
user by means of said sensor-incorporated dis- 
play; 

a means for checking read biological informa- 
tion with reference biological information stored 
in said portable communication device; 
a means for transmitting information about a 
checking result to a destination of communica- 
tion through Internet, only in the case where it 
is judged necessary by said portable commu- 
nication device or by the destination of commu- 
nication; and 



a sensor-incorporated display of a portable 
communication device; 

a means for reading the biological information 
of a user by means of said sensor-incorporated 
display; 

a means for checking read biological informa- 
tion with reference biological information stored 
in said portable communication device; and 
a means for transmitting information about a 
checking result to a destination of communica- 
tion through Internet, only in the case where it 
is judged necessary by said portable commu- 
nication device or by the destination of commu- 
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52. A method according to claim 51 , wherein said bio- 
logical information of said user is a palm pattern or 
finger prints. 

53. A method according to claim 52, wherein the palm 
pattern is the whole or a part of user's palm. 

54. A method according to claim 51 , wherein said sen- 
sor-incorporated display is a spontaneous light 
emitting display. 

55. A method according to claim 51 , wherein said sen- 
sor-incorporated display is an EL display. 

56. A method according to claim 51 , wherein a sensor 
that said sensor-incorporated display has is an area 
sensor of contact types. 

57. A method for identifying an individual, comprising 
steps of: 

reading biological information of a user by 
means of a sensor-incorporated display; 
checking read biological information with refer- 
ence biological information; 
transmitting information about achecking result 
to a destination of communication in the case 
where the checking has matched and 
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a means for transmitting information that the 
communication between said user and said 
destination of communication has been author- 
ized to said portable communication device 
through the Internet, after said destination of 
communication receives information that said 
checking has matched, . 

48. A system according to claim 47, wherein said sen- 
sor-incorporated display is a spontaneous light 
emitting display. 

49. A system according to claim 47, wherein said sen- 
sor-incorporated display is an EL display. 

50. A system according to claim 47, wherein said sen- 
sor-incorporated display is a contact type area sen- 
sor. 



51. A method for identifying an individual, comprising 20 
steps of: 



reading the biological information of a user by 
means of a sensor-incorporated display; 
checking read biological information with refer- 
ence biological information; and 
transmitting information about a checking result 
to a destination of communication in the case 
where the checking has matched. 
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notifying said user, afterthe destination of com- 
munication receives information that said 
checking has matched, that communication be- 
tween said user and said destination of com- 
munication has been authorized. 

58. A method according to claim 57, wherein said bio- 
logical information of said user is a palm pattern or 
fingerprints. 

59. A method according to claim 58, wherein the palm 
pattern is the whole or a part of user's palm. 

60. A method according to claim 57, wherein said sen- 
sor-incorporated display is a spontaneous light 
emitting display. 

61. A method according to claim 57, wherein said sen- 
sor-incorporated display is an EL display. 

62. A method according to claim 57, wherein a sensor 
that said sensor-incorporated display has is an area 
sensor of contact types. 

63. A method for identifying an individual, comprising 
steps of: 

reading biological information of a user by 
means of a sensor-incorporated display of port- 
able communication device; 
checking read biological information with refer- 
ence biological information stored in said port- 
able communication device; and 
transmitting information about a checking result 
to a destination of communication in the case 
where said checl<mg has matched. 



64. A method according to claim 63, wherein all said 
steps can be controlled by said user using operating 

*o keys provided on said portable communication de- 
vice. 

65. A method according to claim 64, wherein said op- 
erating keys can be controlled by only a dominant 

45 hand of said user. 

66. A method according to claim 64, wherein said op- 
erating keys can be controlled by only index finger 
of said user. 



50 



67 



A method according to claim 64, wherein said op- 
erating keys can be controlled by only thumb of said 
user. 



55 68. A method according to claim 63, wherein operations 
are carried out at the same time as a power supply 
to said portable communication device. 



17 



33 



69. A method according to claim 63, wherein said bio- 
logical information of said user is a palm pattern or 
finger prints. 

70. A method according to claim 69, wherein the palm 
pattern is the whole or a part of user's palm. 

71 . A method according to claim 63, wherein said sen- 
sor-incorporated display is a spontaneous light 
emitting display. 

72. A method according to claim 63, wherein said sen- 
sor-incorporated display is an EL display. 

73. A method according to claim 63, wherein a sensor 
that said sensor-incorporated display has is an area 
sensor of contact types. 

74. A method for identifying an individual comprising 
steps of: 

reading biological information of a user by 
means of a sensor-incorporated display of port- 
able communication device; 
checking read biological information with refer- 
ence biological information stored in said port- 
able communication device;, 
transmitting information about a checking result 
to a destination of communication in the case 
where the checking has matched; and 
transmitting information that communication 
between said user and said destination of com- 
munication has been authorized to said porta- 
ble communication device after the destination 
of communication receives information that 
said checking has matched. 

75. A method according to claim 74, wherein ail said 
steps can be controlled by said user using operating 
keys provided on said portable communication de- 
vice. 

76. A method according to claim 75, wherein said op- 
erating keys can be controlled by only a dominant 
hand of said user. 

77. A method according to claim 75, wherein said op- 
erating keys can be controlled by only index finger 
of said user. 

78. A method according to claim 75, wherein said op- 
erating keys can be controlled by only thumb of said 
user. 

79. Amethod according to claim 74, wherein operations 
are carried out at the same time as a power supply 
to said portable communication device. 



80. A method according to claim 74, wherein said bio- 
logical information of said user is a palm pattern or 
finger prints. 

s 81. A method according to claim 80, wherein the palm 
pattern is the whole or a part of user's palm. 

82. A method according to claim 74, wherein said sen- 
sor-incorporated display is a spontaneous light 

10 emitting display. 

83. A method according to claim 74, wherein said sen- 
sor-incorporated display is an EL display. 

15 84. A method according to claim 74, wherein a sensor 
that said sensor-incorporated display has is an area 
sensor of contact types. 

85. A method for identifying an individual, comprising 
20 steps of: 

reading biological information of a user by 
means of a sensor-incorporated display; 
checking read biological information with refer- 
25 ence biological information; and 

transmitting information about checking result 
to a destination of communication through In- 
ternet. 

30 86. A method according to claim 85, wherein said sen- 
sor-incorporated display is a spontaneous light 
emitting display. 

87. A method according to claim 85, wherein said sen- 
35 sor-incorporated display is an EL display. 

88. A method according to claim 85, wherein a sensor 
that said sensor-incorporated display has is an area 
sensor of contact types. 

40 

89. A method for identifying an individual, comprising 
steps of: 

reading biological information of a user by 
45 means of a sensor-incorporated display of a 

portable communication device; 
checking read biological information with refer- 
ence biological information stored in said port- 
able communication device; and 
so transmitting information about a checking result 

to a destination of communication through In- 
ternet, only in the case where it is judged nec- 
essary by said portable communication device 
or by the destination of communication. 

55 

90. A method according to claim 89, wherein said sen- 
sor-incorporated display is a spontaneous light 
emitting display. 
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91. A method according to claim 89, wherein said sen- 
sor-incorporated display is an EL display. 

92. A method according to claim 89, wherein a sensor 
that said sensor-incorporated display has is an area 
sensor of contact types. 

93. A method for identifying an individual, comprising 
steps of: 

reading biological information of a user by 
means of a sensor-incorporated display; 
checking read biological information with refer- 
ence biological information; 
transmitting information about a checking result 
to a destination of communication through In- 
ternet; and 

notifying said user, after said destination of 
communication receives information that the 
checking has matched, that communication be- 
tween said user and said destination of com- 
munication has been authorized. 



emitting display. 

99. A method according to claim 97, wherein said sen- 
sor-incorporated display is an EL display. 

100. A method according to claim 97, wherein a sensor 
that said sensor-incorporated display has is an area 
sensor of contact types. 
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20 



94. A method according to claim 92, wherein said sen- 
sor-incorporated display is a spontaneous light 25 
emitting display. 

95. A method according to claim 92, wherein said sen- 
sor-incorporated display is an EL display. 

30 

96. A method according to claim 92, wherein a sensor 
that said sensor-incorporated display has is an area 
sensor of contact types. 

97. A method for identifying an individual, comprising 35 
steps of: 



reading biological information of a user by 
means of a sensor-incorporated display of a 
portable communication device; 40 
checking read biological information with refer- 
ence biological information stored in said port- 
able communication device; 
transmitting information about a checking result 
to a destination of communication through In- 45 
ternet, only in the case where it is judged nec- 
essary at said portable communication device 
or at the destination of communication; and 
transmitting information to said portable com- 
munication device through the Internet, after so 
said destination of communication receives in- 
formation that said checking has matched, that 
the communication between said user and said 
destination of communication has been author- 
ized. 55 



98. A method according to claim 97, wherein said sen- 
sor-incorporated display is a spontaneous light 
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